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[aa^si mm 
imm^m 2003.03.24 

[s*g2| g§] HLHg£ MBIOIQIH S^xll g! 01 B 0|g© ^Xl 

SS§S] Transparent and Highly Heat-resistant Polyimide Precusor and 

Photosensitive Resin Composition Using the Same 

1-2001-013456-3 
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305-340 

CHSirSUI LG^SrAFSKHM 8^ 208s 

[^3] KR 

S^fi^ll AHN.Yong Sik 

[^Sie^aS] 740309-1030318 

151-080 

[3^1 AHM^^AI ygi 1076-1 Si XI ^sgJSI- U§ 10m 

[^3] KR 

S^S^I] KIM.Kyung Jun 

630605-1690517 
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Si XI-: 2004/3/31 



305-350 

[5^] chss^ai B.^o\nm 12= 204m 

KR 

^§H3|] OlDloll 

S^S^I] YI.Mi Hie 

[^eie^^sl 600112-2042634 

[<=>©eim] 305-390 

[^] CH£#^A| Ail g0(- Eh M 108^ 103S 

[^3] KR 

imm mm® 73142^21 =amm °\m mm, mm® xm&si ^goii 21 

20 a 29,000 a 

Ph^ftSS] 16 2 16,000 S 

[o^^j^^S] 0 2i 0 a 

[^AFS^S] 16 » 621,000 S 

666,000 S 

[S^A|#|] 1. fi^AH-9A||A)(SEe)_1S 
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[-0-9=] 



2ifl^ ^ &3L^ ^ ^<g^- -g-S.5. 7>^«r 
#510^1= 2^-§-ofl ^J-tb 'SMI^WIfe ^ll^S. (a-1) 3 

xfl*l 30^ ^^^1-=^^ 1^ «>1^ °1 

(a-2) ^MH <^im^ I7fl o]>a- 7>^m &±.^r 3 tfl*] 30^ W, 

*m^l wj-^ JL^A] t\o}v) ^6\}X\ #ta^ l# o]^o) c^o}^^- 

^ ^ ^*fl ^} #^5.7} -f^*|-aL ifl^8, ^9=^8, 



*f7> satj-. 



<5j-«|-^ 1> 



O 



o 




F^OOC 



COOR 2 



(^71 4\<$*\ Rl, R2, X, Ytt ^^1f°fl ^^^) 
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1020030018127 ^ ^*> : 2004/3/31 

jli^t^ j=l^ 1-^o]p]^ ^ oil- *r*l ^{Transparent and 

Highly Heat-resistant Polyimide Precusor and Photosensitive Resin Composition Using the 
Same} 

<i> ^^^l^l-§- :n*fl<l^ ^ ^ -§-^3. 3^ ^ 7>^tt 

#Bl°"MH. S^l^l ^rt!: 3^^, ^-4 -SMB*Mnfe ^U^lS. (a-1) 3 

^1-4-, ( a -2) oflfi^ 1:5L^€^ l7fl 7}*)^ 3 xfl^l 30^1 *| 

g:^ ^S^l JL^-A) T^o}-q) ^6\}*\ 1^ ^r^* ^ 

*M *5l^^>(A)^r ^1]^>JI, *H2#?fl3L #7) #e}o r ^#(A)^r ^ 

7) 5}-^ i£| HV-g-^ ^ #eM*li= ^ °lt T^f^s *H ^BtbI 

7>W Vfl7>^ ^ 1"^H^ ^*fl <T*1 3H^. 
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1^, ^«H3, 71^1^ ^ ^71^ iHgol flth. o]^|- ^ 

<3> ZLS^ul- #S]o] 7>Al^ cg^6)l>|o) ^^ 7 > , SEfe ^^.5. $W 

3<H -B-^. ^ 7 > feo} q^SAl^l-g- ^ ^jrs}- Sfe -g- £S .^ 3^}*] 

^tb S&t}. ^^aAl^l-g- 3f.*$ iL2L^ oD^A] ^1 c>a. 

1 *M 2/8 S^l ^^*>7ll A>-g-£)j7 TflJL x\*\]o\ ^ 2301C ^rS.o\] 

*) ^V-g-S]^ ^^*>31, 250 °C Sfe ZL o|#cq ^ S^H^ ^tb €^ ^ ^ 

# iUL^ «V $14 (Macromolecules, 1994. 27, 1117 ^ 1993 , 26 , 4961, H 

^ ^j^7fl^iL ^-7fl^iJ: ^1^^9-95533^, ^-s^HM. ^fl^J: 

»1 2001-330721^) . 

<s> ole]^- JfLx^ ^eMpJs ^^S.a]^1-§- ^ iLJrtq- -§- 

SLSefl^SCphotoresist)* °l-g-*>^ e^ZLEflst) (j ithography)^^: *l-8-*H sflTg^ 
^*Rr ^MJ^r 71 

IX^V}, <£g-^ ^^-7fl^M. ^-7fl«ls: 2002- 161 136 Jl ^Mfe 1,4-^^V 
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<7> o]ofl £ ^7.}!-^: tfltb^l^- ^ #^«1JL 10-2002-074070 «\}*) o]n] JfLtg ^o^l 

<8>^7l^ ^1^^- 5fl^>7l 41^ ^^H^ 3^1 ♦ ^>-§-*H ##5L7> -f 

V|l7>^ #^H3 ^ #Slo]pl= S^l-^r ^S§>JL f ol S «.Bl ifll^, ^f^, 

71313 ^7l^^o] ^H^iEAl^l-g- ^ JOl^ £ ^^JLS A>-g- 7}W * 

Blo]nl= ^7fl ^ 0}°) *\)^-s}±; ^^0^ ^-tf. 

<10>^7l2l -E^* ^^>7l 31 ^M*. 

<H> §}7l 3%n^ 1*\ ^# 7>7>1^ *}-§-^ 1-^oltilS. ^^^1» 

<12> [^-^ 1] 



<13> ^-71 

<14> X ^ 3^ 30^1 ^m^l BlB2}7}24l4 ol^l-S-^-Bl -ft-JE^ 47>S1 -a-7l7lolJl; Y 

£r Q±^r 3 ^*1 30^1 *1^, *1^-±1 ^J};^*! ^o. ZLBlT^l t^o>ulo.s^-Bl 

. 34-7 




RjOOC 



COOR 2 



1020030018127 #^ °^}- 2004/3/31 

-fi-3E.£ 27}2) $-7)7)°}JL] Rl, R2^ ^ Ir^sJ-^^ *W 

1^1 20^ -B-7l7]o]T^; ZL^lJl Rl, R2^r ^ ^7>7> . 

<15> #7] M ^bW^S- av 7 >7> 30 200 mg KOH/g 4^ SL^, #7] 

i£-§-^ ^ l-sMnlJEl QT-m^ 2,000 200,000^ ^ 5&4. 

<ie> ^^r, (a-1) 3 *fl*l 30^ ^S^VJeUH^ <>1^# 

1^ e11B^>s^a> ( a -2) l-Ss^^a- I7fl <>1# 7>>q 

^ 3 30^1 ^1^, Si^ ^3^*1 ^ *8-D=^ -H^^l ^o}^ ^oflA-} 

^ #7] ^ #E}o>BlA> (A)^-, 1^-7} ifl^l ^11^1 7l# f-B-^r oflig^ ^ 

5j- 5>^-#(B)4 liEfl^ «>-§-^7l^ 5LW<^ f^O S *H=. ^-7] Sj-^" 

<17> ^7) s])^^}^^ o)^^ l,2,3,4-Al#S.^ Bl]H^> = ^^> (CBDA) , 

l,2,3,4-^#S.tfO^: E11B5^?> = ^-M^ *l^rl- (CPDA), «>°1 a] # JL^- $-2 ,3,5, 6-tlB2}?^4 
-i-tt ^^l" (B0DA) , 5-(2,5-^^^S^l^S^m)-3-^m^l#^^€-l,2-^7'>s^AV 

^# (D0CDA) , 4-(2,5-^^^^lH^l = S.^^-3- < a)-BllH^-l,2-^5'>=4^ ^Pr* 
(D0TDA) 1^ *r $U>^ , ^o>^ *>7l 7 vfl*] 9^ 

# 7Mfe 1* *r $X^. 

<18> <s)--sH 7> 
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<23> 




<24> j£ 7 ] ^6flA), ^ll^ls, o}ti];e=, oi^jE., ^Efls t ^>5^_^ 7 1 ^ *KH:n; R3, 
R4, R5fe ^r±. SEfe- 1 20^ ^ ^ <^>1 7l^H; n £r 1 20^1 ^ 

<25> ^-7] T^Kl^r 2-(^]Bi-a.^S-^Al)o|]^ 3 ,5-tq i^^HB , 3,5-tqo].pl^3f(|^ Alu^o] 

<26> Aj- 7 ] tflofl ^]^A]7]» oim^l^ «#(B)^r #3*1 € #e) 

3,4-^ll^AlAl-i-s.^^pfll pflEH-ai^HH, #^a]^ S-icJsL^-n^^HHC^, ^i: 
5-^^1-2-^] ^-2-7} = ^ i\)°)^(<$l5L, ^^l"), 1,2-^1^-5-^^1 ^ 1,2- 

<27> SEtlr %7) ^-g-Aj ^ °1 *1^ ^ 1^ ^-7flAl^» ^^£.0.5. 
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tfltfl 0.1 ifl*| 90#^% ^ *r SU^. 
<29> ^-71 ^#^r 3E.3. ^ £.^H 'S^^l ^£eH p]= 0.5 100/an ^ *r 

, #7l S-^-i-^r JE.3E. ^ <g<Hsl ^BH^c 5£j^ ^^fl ^JE^r 300 500 °C 

700nm a>o]o{|a^ Jg-jp.aq.£fe 90% *r $1-2.^, -#7l ^ 

^W^je. 3E|^ ikHzoflA-l -fHd 2.5 4.0^ SlSc ^ ^rf. 

<30>JE^ #^£r ^"7H^1 2:^1-^- o]-g.*H <go}*|^ 

<32> o]*} f JS. ^ofl t()*H #^1*1 

<33> (a-l)^r 3 tfl^l 30^1 ^H^V^R^ o]J°^§ 1^ o]^-o) e]| 

H^>s^a> ol^^-c]^, zl ^Sfl^Sl 1,2,3,4-AlSS.^ EflHH}7]-^^^b 

^rMr (CBDA, 2), 1. 2,3,4-^1 ^)B^V=4^ (CPDA, S*flHI 3), «> 

°1 ^1 #5.^-^-2 ,3,5, 6-3| BH}?}h4^a} o]Jf^ (B0DA, sj-HH 4) 5-(2,5-^^^H^l^ 
S-^^-S-^^S-^mAl^ai^-i^-cms^AV j=l^ (D0CDA, 5), 4- (2, 5-^^31 
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H^l^.S.^-3-^)-^H^^-l,2-^7Vs^X). (DOTDA, 6) * ^ &SL 

5ft4. 
<35> 2] 



O Q 

> p 
o o 



<36> 3i 




o 



o 



<37> [S^H 4] 

O 




O 
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<38> [S^H 5] 




(a-2)^ 1711 7>^m 3 30^ *1«<HK *1 

« £^ ^ ^oflAi ^d^€ 1* 

7, R3=CH3, R4=H, Z=C00, n=2), 3 , 5-^ <»H 2^ * ^^<>1S 8, R5=H, Z=0C0), ^4 

S.^ 3,5-^Hi^S^lH 9, Z=C00) * *r (^HH ^31^, 

o} D lE, olu]^, oflBfls, ^>s^7l ^ ^o!4. R3, R4, R5fe 4^ SEfe 1 20 

o} ^ 7loH, n £ 1 i4W 20^1 ^ol4.) ]£tb 1^*1*1^ $ 

HAWS* *fl*l*l #fe ^ ^ -1**^ & 
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c41>zl ^-*J|3<?1 <A]sL^ l,2-Tjo}v)±A\W:3.n#, l,3-c] 0 H^lti^ A J, 1,4-^^l^m^ 
av, s^-^^a}- 1 ?! (ir-PDA), ^]B]~H|l^^l^o>ni (arPDA) , 4,4-^1^^^ (ODA), 4,4-«fl 
^^K^ (MDA) , 2 , 2-«l ±n ^ A>#^-^5.H^^r (HFDA) , ^^l^H^l^l^ 
3fl^^$ (/zrBAPS), ^Wl^M^^l^^^" Qt-BAPS), l,4-til^M^14-AliM 
(TPE-Q) , l,3-ti]^H^s||^-Al^l^l (TPE-R), 2,2-*l^Mi^l^H 1 dS^ (BAPP), 2,2-*l 
^o}^l ^- A] 31 v| tgi A}ffii£i$ (HFBAPP) , 5-T3 d V*l^fe^h 2 ( 4-^>^€^€^-th 

<42> [^-tj-^ 7] 




R3 



<43> [S^tH 8] 




Z 




R5 
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<46> <*TU#7}1 : €^ 0 >^^:(A)^ *fl^> 

<47> ^l^^lS., (a-1)^ ^H21-7>s^a> o]^#3H- (a-2)^ ^o^o.^^ a}h§ #^°> 

< 48 >^6ii A>-g-£l^ -§-n]l^ ^^35)1*, N-*im-2-3*l t-e} ^ (NMP) , ^pfl^i^H^ (DMF) , 

^o>^h<^H-(DMAc), ^V^-BlS.^, 2-^Alofl^#, 2-^1^-AH]^ -5}^ 
o)#H\ ^.nfloH, ^5L*]$= sf^-l-^^^, ^l^^lte^:, ^ -fr 

71 a> ^ o. 7] o\*\ -^-71 tijr-g- €^#3 #31 0.1 ^fl^l 5 

500ppm^ $^3. A>-g-^ ^ &c|-. £tV ^^.ofl n^-H} ^^^^ $-5L%)^= &*\] t\o}*\ 
tfl^fl 0.5 tfl^l 50 ^ ^>-§-*H W-S- ^ <r 5£^- 
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<49> ol«7H *H oi^ #3«V^^ M*8* ^V^(Mw)^ 2,000 200,000^ tffl tfl 
e! oioo. j^og «^«ol 2,000^ o^ul. 200,000 

jWafc.SE* feo> ^71 o} + 444fe £^ **£7> 4*fc4fe ^1 

**W44 44 7>^. MOW** 

<50><^2^74) : <WM **»(B)JMI 4^S.S* 

<51> o]^ fc^* «*M tfl^V 

7]* *5L^ ^lr(B)^ <£SL?}Sr °1 4 

0,1^71* ^fr* *aS| *rtHKB)* Wl* S^WS (^lBl-)0>3 

^ ^ ^W). 5-iJt^-2-^^-2-^HHi4 0 lS(«H. ^ *W. 1,2-^1^1-5-^^1 

§ i, 2 -^^Ai-9-cfl€ **i ^i^um- *w ^ ^ 2 ^ A >* 7 >^> t i-- ^ 

«(B)4 *>**fr ^ €^o^*(A)4 44 *«JHU*7H tfi*H 10 400 *q W 

oe a}-§-£]^ ?H «>WW. °1 ^» ***** ^ **** S ^* >71 
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<52> ol«7t *M <3<>1*1 ifrM ^n^te ^>7> 30 200 mg KOH/g 

2,000 vflxl 200,000*1 ^» 7>*14. jt^ flVW^fe 5,000 iJW 

100,000^ 

«*>5L #m <M 2*§»* ^ SA^. ***** 

^ fljl, ^£ 3^.*r &4. 

<54> oW*± tf^HH ^^"^ #3*1*1^ ^*fl# tttti!) W 7>^V 

vii7>^ m ^1 244* «*4. 

<55> o^ej ^ 7*** M|7>3 WW*, ^* <M i*** ^*> 7 1 

W^(D). 471 M SL^(E). 714 37>*fl(F)« «**H *W& ^ &4. 

<56> ^-71^ 7VM« Ifrfr* ^T^WM £ - 2 ^ 01 ^ ^ 

w <q a>^£ #4. tf*^ -M 3^**1 ^ ***** ^ * V 

oir^o, AV8 .^ io % vB^l 99 %7> 4^^4. 10% "UMHfe *M **M§°1 

JH, 99% °l>iHH*r ^-£7} 3-211 7} ^4- 

<57>^ 7 flAl^l(C)^, <**«i 4,4'-«li(N I N-^i^^li)^fe 1 4.4'-«l^(N.N-4 

pnm4^i^)te4fe, aw*]****. i-*is*Ai-i-«attX|M*4h «. 



34-17 



1020030018127 ^ 2004/3/31 

S? ^gg,3q.^, *]jL#^(thioxanthone), *1 <L#^ , ^3.^*1 

ft, tHMAW. oUt^H^^, 4-te^-4'-^l^^^^^ 0 l^. 2- 
*|S*Al.-3-1U£tt»a*. 2-*l 2= *W -2-(4 1 iES^ ) iffl^HS.* , 4-fit2«aH^tS 
SB flt, 4-31^1 3: > l,7-wli(9'-o>3.Bl^^)^^, 9-n- 

<58> ^ 7 ^M^\ 1^*H « 0.1 vfl^l 90^*8=%, «>^^7lS.fe 0.2 ifl*| 50 ^ % ^ 

^oflAj A>-g-5}^ ^o] ^T*. o] 5Jo|^ *W>1 *»*83*l H*M§. «#^ 6 1 

<59>^^1(D) 3,3' -7} = «1 ^(^ H d >^l i^ 3 }^ ) ^ ^ D >€ -fr51*ll, #^31^ ^ 

je > T^^ojisi^i- Wal^oiB, *|aW-=l^sHb. flt*. 

<6i> £, 5L«?m ^.-AJ s^Wfe tq**H 3^1*41 £.0}$ ^Efls. KAYARAD 

DPCA-20, KAYARAD DPCA-30, KAYARAD DPCA-60, KAYARAD DPCA-120 5*^ ^H^l^iM^l 
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o> 2 ^^olH^l 5L<?m KAYARAD TC-110S, ^l^M^^ *1 S*aJ °K=<*] 5L<$% 
KAYARAD HX-220, KAYARAD HK-620 OT- 

< 62 > n ^ *w a ^^Aiovam^i^m, ^^l^i^msii 

o]H, <=>>a€sll<=>lSS U-324A, U15HA, U-4HA %-°) $X^. 41 

<63> 71^ 37>*ll(F)iMr ^A^l 4^ 4-*fl^Hi§-, flfe, sl^Hm(pyrocatechol) ( 

^]^m^l#(t-butyl catechol), ^^^(phenothiazine) ^ € 

<65> <t£t11 1> 

<66> #W ^ ^#^r 7 m^l 7|^H ^^SAl^l^ 
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^5-, $5. ^ ^a)-^^^ J§-#, ^"^17> 0.5 ifl*l 100/an7> 

<67> <^^] 2> 

til^ofl n^H ^"^m ^ 7}<i^ ^-f 60 130°CS 5 500s# 7>^^-Jl, 1^ 
2} ^-f 60 vfl*l 140°CS. 20 1000S?1 7\<£%A. 



<69> <^t^1 3> 

<7o> -g-*ii7> 4tf sl^H **** 6l ^ H ^ AHd 

* mm. nM-a* o] ^ ^ 7>5q^, 7M*-a. x ^ ^ * 

^l 1 ?]:, g^C^J- 436 ran), 365 nm), h#(Sr# 405 nm)^r <>}* 

bV^^. (contact), (proximity) , (projection) 



<7i> <^-^l 4> 

<72> ^ ^ t&tf-S- *}7l :*H 2^ ^ 7><1 (postexposure bake, PEB) <^-^-» 

gq V - c^-. peb #7fl7} ^£ 7}^}Jl, €-0-*^ PEB* 51<a« ^7> ^4. PEB3 -& 
150t: c»l*H31 0.1 xfl*l 10* 
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<73> <i£7\} 5> 

<74> ^ ^.&-§r <fr}*\ ^g-^H^ 

^-tf^iLS- Jf$!» ^tr^K ^3W-H#, ^rsWi-, tt 

^ o>^; tH€ o>^l, n -=3.=i o}^ ^ 2 *> oVflfl-; * r *L. ^ ^"fl 

« <>>ti. n-^im 3^> ^j^-; i=Hm 6 >^i, °W ^ 

<£=L,g- o}^, tfleej- ujjTg oj-s.^- tflH^ ^ #2.^- *r4r3-ir, ^ 4 ^> 

<75> £ #71 ^-g-*-H t2^, ofl^ ^rS^r SSI ^S-ir, £S 

5L^i§<«=, H-i^lt^^- ^ *r-M 

* Afl3.fr 20 200^# «8^r W t+ ^» ol**M >fl 

<76> <cj^l 6> 

<77> ^ ^ tf«>]4 ^ 7><1 ol-8-SfH ^^^(postbake, or hardbake)* 

^°H^ ^^S. ^€4. 1^ ol-M*^ 150r 300TCS. 1 120£# 
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, °]-g-*IH*r 10 ifl*| 120£# 3**1^ <1*13» ^ 

<78> ^eH D l^ 300 vfl*l 500 °C 13 $H 400 ^1 700nm ^H°fl 

^ 2.5 tfl^i 4.0^ 133H sa** £ ^ saa^. 

^s^l ajs:^-, ^ -B-^l 

< 81 > ^>7l^ ^H«*IM ^ «1S<^H #^«H^ ^T^* 

71^ ^8<*4M A>-§-^ A}*g ^O^AKg: «J-^6fl o]i=. 

^t^t^s-S] ^^ofl o}^ tfltb^l^- #€^31 10-2002-074070 «fl ^ 

^cf. oh «]--§- ^ oi^vs ^xi^^, i2~24^m #-§-*m-§- *fl ^ *t 

<82> <^-A^ 6j] !> 
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<83> i,2,3,4-^m^^H^>=4^ °l¥^rl:(CBDA) ^ 2-(lBf3ii^^l)ii 3,5-^^1 
2t« 2:^ °1 B(DA-HEMA)» N-*H ^-2-^ «e| ^ (NMP) /^V^ ( y -Butyrolactone) 
(^Bl=l/1) ^-M<*(H ShS-Al^ ^ #21^^(31^1: 20%, #7} 220 mg KOH/g, 

Mw = 18.000)** lOOg^: 250ml €^3<i 3Li&X| 71**1 ^ ^7] 

110TCS. ^^Sl^-. 

<84>^Ai-i timattiMS. 20g* i*l*H ^ 7H)^jl, °1^ 2*1 Wtt ifrM^ 

<85> <^-Aj ofl 2> 

Aluj-^olE^. A}-g-*H ^ l^V^ 20%, #7} 240mg/g, Mw=22,000)^r 3 

•go^ ^^11^ -*>7}^ 160mg K0H/g°l&^. 

<87> <^ ofl 3> 

<88> Aj-71 ^gefl 2-(t t flBj-H.ms.°a^l)°im tflAi ^-p>S.^ 3,5-t^o> 

nli- ^3-611 o]H» *V8-*M ^o}^ Cn.^ 20%, ^7> 240mg/g, Mw=22,000)* 

"S 0 !^! l-^l 0 ! 13 !^ ^n^l 2 ! ^7>^ 130mg K0H/g°l SXty. 
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<89> <fJ-Aj o\) 4> 

(ODA) * *>-8-«H -3*8 20%, #7} 200mg/g, Mw=26,000)-i: 3 6 14 

#e)o]nl= ^^-^1]^ ^>7}^ I40mg KOH/g^l^^-. 
<9i> <fJ-Aj <sj| 5> 

<92> ^-71 1 , 2 , 3 , 4-^1 WsL^&n WH* tflAj ^^B^r o]^.^ 

A}-§-*}jL, 2-(^B}-3.€S.^^l) <:> ll€ 3,5-^^l^*0S°ll o lB. tfl^l 4,4-^*1 ^°>^(0DA) 
^- A>-g-§M ^ W^o}^ 20%, #7} 230mg/g, Mw=28,000)* tf#« 3 6 14^ 4 

^sM^l — ^^-^11^ -t>7>^ 140mg KQH/g°l&4. 

<94> [^AH 1] 

<95> ^ofl loflAj ti>-§-^ ^^0]^= £^*fl 1 -g-Qfl 50gofl 7flAlXlS.A-1 CGI124 0.5g, 

*|iS*#*l|3» BYK307 O.Olg^S: **8*l*l2. 0.2pm ^ (f i lter)5L <^*H 
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^ n ^ 1* *S*|-SW. -8-71 -fr^l 7)^1 *M * 

ioor tt** 90^ £^ *}^=L» ^3 

¥ o. ^ f ^ °l-§-*M 365 nm^-} 20 raW/cm 2 ^l A$\^ 10s# 2.38 % 

% %$\ BflH^^ #2-^ «l^A>ol= ^-g-^n O.S. #£«1H 20^# ^#*b 10 

^ 4«* «>1°W 250 tc a 7 >^H 

<96> [^aHI 2] 

<97> 44 «| 2 4H *fl2^ «M #3*1*1=. 2 A>-g-^ ^ oWl^r 1^ 

^j. 3\.y§^r ^*3*>$i , ^°]^. ^ *i^£r 25/an, 1.2/fln°l&t}. 

<98> [^ofl 3] 

<99> *4<4 34*) #3°H=- 3 -M* * 1^ 

^ ^ o. ^ej^-^o.^, <£o]z[ 2^ 30/im, ^Mlfe 1.2^1^4. 

cl00> [W]57^1 1] 

<ua> t?HH 4 ^Ai *hW"1=. 4 ^ oi^oj]^ 14 

^ o. ^^^^ o_t^ , ^ s)^ 41^-^8: 50/zm, 1.2^1^4. 



C102> [til57c4| 2] 
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=103> TO cl 5^ ^M*!^ 5 -M* AVfr^; ^ ol*Wt 

tb ^*S*>^^, SMSi ^ ^ 50/zm, ^Mfe 1.2^m°l^^. 



ao4> [X|^M] 

cl0S>^-7l -flAH^ §3<>H=. »jf£^ #3*1 

laj-^ Qg *H§* <7>*j.5jl^. ^ £ 1011 1 ^ 

<hh i^m «- ^ 95% o i^°i^ °- **°i^ :n - * } 

<108> <^J|-£^ 3^7>> 

<109> ^30.3. l-elo-|Pl=. 3fl€* tgjg^ ^ 40Qnm<HM 700nm ^ 

^W&M. f^£7> 90% *}W ^ « d l^a 33*^. 

<no> <i^g^g ^7>> 

<m> of|i<| *w 1-^(10 % NaOH ^-§-^, 10 % HC1 4*-M. NMPM ^ ^ ^1 

3 a *|. -mi) *ioo (%) » ^-^l **wsft4. m«h ^ " 
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711 M1W^ 0 1 ^Wjl ^ ^ ^4- 1^1 ti" ^ #7} * 

112> <^^^ 3g 7 >> 

U3> ofl^Xj^-g- ^ ^Jl^iLsL A>-g-S]7l fl*IH*r ^>7> *fi€ ^1 ^#3-2-3- ^<>1 

^ £7 > ^^.*>cf. ^J&^r (1-515E. ^ #*V) / (^3- £ #*»*100 (%) 
^ItS- ^7>-g- sfi^^ ^>7> l.OjMn"^ Line / 10pm Space (1:1) 

#4*. A>^}^c}-. 3§^£7V 70% <>1#<?} 3** to, ^. nl^ol ^0.=. & 

H4> [3. 11 















4)A|d|| 1 


1.2 








to 


-MA|6)| 2 


1.2 


to 








3 


1.2 


to 








«|Sc^| l 


1.2 










2 


1.2 











115> #7] ^ loflAi <£ ^ ^ «}<2}- £ol ^ 1 3^ 3^2} ^ 

jclo^ tiija^ 1 2ofl a]^ ^s^H3, *3&5L7} <£ 

116> ol^oflAi ^^tt £ 0 1 ^ tf^*, VBM, MS, * ^^:£7> -f^tb i4|7>«8 
=a*§^ ^-§-^ ^ -H-^-^b 
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^ 13 7>: 2004/3/31 



i] 

^-71 m ^2* ^r-s-^ m 



<^.^ i> 



X 

/\ H 

R.,OOC COOR 2 



H J" 



y 3 vfl^l 30^] 5E^ ^i^l ^ 

Rl, R2^ ^ **K 2^r <*W3 *M" 6 1# 1 ^ 2021 * 71 

Rl, R2*r ^ ^7>7> &tt4- 



2] 

*i| 1 ^1 5U°W. 

^"71 «>-§-^ §2]ol d]^ ^Sfl^ *t7>7]- 30 ifl^l 200 mg KOH/g 13 -$H 5^ ^- 



34-29 



1020030018127 2004/3/31 

#7l #-§-^ ^ ^^Sl 2,000 200,0002} ^-$H $a^r ^ 

[^t 1 * 4] 

(a-1) 3 tfl^l 30^ *UH ^H^V^M^ 1* 

^Vs4^-tV ol^MHW, ( a -2) ^MN ofl^^l^ 1711 3 1 ! 

*1 30^ *HM 5E^r flW- MHN* ^°>^ 

^ (B )^ iiE^l^ ?l*r #31; * 2L^*M <>1M^ ^ ^ 1 

5] 

^•7] *S^£JWi ol^#ol 1,2,3,4-Altm *S^a**S (CBDA) , 

1,2,3,4-^11^ ^IH^Vs^aV o]-^# (CPDA) , «W *1 «-2 , 3 , 5 , 6-*( H^WMr 

^ ol^# (BODA) , 5-(2,5-^^BflH^l=^€)-3-^^^m^^-1.2-^^^^ 
(DOCDA) « 4-(2 ) 5-^^^lB^]M^^-3-^)-^H^-l,2-^^^^ JH** 
(DOTDA)^S o^o^ ^ojM^ ol^-oi ^ Jf-^iLJL SB-^ ¥^ #3 
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6] 

<5}-«H 7> 




R5 



<s|-*H 9> 
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#7} ^°fW, 

Z ^ ofl^Bfls, o}*}^., ^1, T^iL^ 7) ^ ^}^o]JL; 

R3, R4, R5^ ^ H^r 1 20^ <M ^ 7H^; n^JL 

n£: 1 20^ ^^r^l^-. 

>ll 4 

81 
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^%), 5-^^l-2-^m-2->H-€^*lH(^£, ^#), l,2-^^Al-5-^j€ £ 1,2-ofl 

9] 

*H 1 *W ^-7) #-§-^ ^ !-5H*]^ ^ 1^ #7lWl» ^t^^S 

^^1, 471^ 5L±*\ ^ ^7H1S. °1^-<H*L ^<LsL^B\ 1# 

13 W 10] 

*\) 9 Si^, 

•#7l #-g-^ ^ #^o]n]^. jg^Jfll 7 > #31 uL^* tflw} 10 xfl*] 99f^%, #7flA]*)l7> #3{| 
tflw] o.l vfl^] 90^% «?1 3 -8: *Hr ^o]*]^ ^1 

[^T 1 "* 11] 
*ii 9 ^ sa°w, 

0.5 tfl*j 100pm *1 3J-§- ^AS ^ ^Sfl 
[$t^ 12] 

j*i 9 -m $a°H. 

££7} 300 xfl^l 500 °C ^^H f^AS ^ 
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I^t 1 * 131 

^ 9 ^1 5a°W, 

*1 700nm ^KH^ %^5L7\ 90% <>1#*1 3* ^%<LS. #^t# ^^°1 T3 1- ^ 

*1 S#«". 
I^Jt 1 * 14) 

A 9 *<fl sa^H, 

Ai #^7> 2.5 ifl*l 4.0^ ^ 3* ^PS^S- ^ fcsW^H. 3 

^1 ^1 

15] 

#71 »1 9 £<H*i #^o]p]^ <>l-g-*H *)1 SS)^- 3^ 

13 t 1 * 16] 

#71 *| 9 ^ ^e)olnl- ^ M ^ » 3 
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